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Application/Control Number; 09/974,922 
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DETAILED ACTION 
Response to Arguments 

Applicant's arguments, see pages 13-14 of Amendment A, filed March 4, 
2003, with respect to the rejection(s)of claim(s) 1, 12, 23, and 31 under 35 U.S.C. 
102(b) have been fully considered and are persuasive. Therefore, the rejection 
has been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made in view of Suzuki (US 4,970,546). 

Ciaim Rejections - 35 USC §102 
The text of those sections of Title 35. U.S. Code not included in this action 
can be found in a pnor Office action. 

Claims 1, 12, 23. and 26-35 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Suzuki (US 4,970,546). 

Regarding claims 1 and 12, Suzuki discloses an exposure control device 
used in a semiconductor manufacturing process. The device comprises a pulse 
light source 10 connected to an energy source (not shown, but inherent). A light 
detector 24 is positioned to receive light pulses from light source 10. A monitor 
circuit 26 connected to light detector 24 integrates the intensity of the light pulses 
and supplies the integrated value to a main control system 8 for signal 
processing. Main control system 8 sends start and stop signals to a tngger circuit 
9 for cutting off the pulse light source in response to the integrated intensity 
signals. (See Fig. 1; column 4. lines 10-23; and column 6. lines 35-63.) 

An additional photosensor (not shown) for obtaining an integrated intensity 
value may be placed at a support stage for supporting a semiconductor wafer W 
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undergoing a photolithographic process (column 12, lines 33-43). The 
photolithographic process would necessarily take place inside a reactor chamber 
of a semiconductor manufacturing system. Hence, the additional photodetector 
receives light pulses inside a reactor chamber of a semiconductor manufactunng 
system. 

Regarding claims 23 and 31 , the device of Suzuki performs the steps of 
generating light pulses from a light source 10 into the process reactor (not 
shown, but inherent) of a semiconductor wafer processing system; detecting the 
light pulses in the process reactor with an illumination sensor located on a 
support stage of the process reactor; integrating the light intensity of the pulses; 
and cutting off the pulse light source in response to the integrated intensity 
signals. The comparison to a predetermined intensity value is inherent. Such a 
predetermined intensity value would be stored in memory 6, which main control 
system 8 accesses to control a tngger circuit 9 for cutting off the pulse light 
source. 

Regarding claims 26-29, monitor circuit 26 integrates light intensity signals 
corresponding to light pulses detected by light detector 24. 

In response to the integrated light intensity signal obtained by monitor 
circuit 26, main control system 8 sends oscillation start and end signals to trigger 
circuit 9. which in turn triggers the starting and stopping (cutting off) of pulse light 
source 11. Oscillation signals have a predetermined duration. Hence, the light 
pulses would have a predetermined duration. 
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Regarding claim 30, trigger circuit 9 cuts off pulse light source 1 1 when 
mam control circuit 8 determines the integrated light intensity signal has reached 
a predetermined level. 

Regarding claim 32. the light pulses emitted by light source 1 1 can be 
viewed as a series of consecutive single light pulses having a predetermined 
duration. 

Regarding claims 33-35, the device of Suzuki performs the functions of 
emitting a plurality of iight pulses, which are detected as light intensity values and 
integrated into an integrated light intensity signal. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action 
can be found in a prior Office action. 

Claims 2. 5-11, 13, 16-22, and 32 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Suzuki. 

Regarding claims 2, 5. 13. and 16. an integrator is an inherent part of the 
monitor circuit 26 which performs integration of light pulses detected by detector 
24 A threshold comparator would be inherent to the main control system 8, 
which controls light source cutoff according to the integrated light intensity. 
Suzuki does not disclose a capacitor energy source for pulsing light source 1 1 . It 
is well known to use a capacitor as an energy source in pulse light applications 
because pulses of desired intensity can be achieved simply by varying the 
charge on the capacitor. It would have been obvious to one of ordinary skill in the 
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art at the time of invention to use a capacitor in the pulsing of light source 1 1 of 
Suzuki because it is a simple and versatile means of driving a pulse light. 

Regarding claims 6-9 and 17-20, the examiner has argued that it would 
have been obvious to use a capacitor in the pulsing of light source 1 1 . Suzuki 
discloses a trigger circuit 9 that is positioned between the pulse light source 1 1 
and main control system 8, to which a threshold comparator would be inherent. 
The tngger circuit starts and stops light pulses based on oscillation signals from 
main cnntro! system 8. Thiy constitutes a repeated turning on and off. An 
oscillation signal has a predetermined frequency. Hence, the light pulses would 
have a predetermined duration. 

Regarding claims 10-11 and 21-22, light detector 24 produces electrical 
light intensity signals in response to light pulses. Monitor circuit 26 integrates 
these light intensity signals into an integrated light intensity signal. Trigger circuit 
9 cuts off pulse light source 1 1 when mam control circuit 8 determines the 
integrated light intensity signal has reached a predetermined level. 

Claims 3-4. 14-15. and 24-25 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Suzuki in view of Johnson (US 5,969,805). Suzuki does 
not disclose a wavelength selective filter element associated with detector 24. It 
IS well known to use a wavelength selective filter element in order to detect light 
that IS free from undesired wavelengths, as taught by Johnson. Johnson 
discloses an apparatus for detecting the endpoint of a semiconductor 
manufacturing process. The apparatus compnses a photomultiplier light detector 
142 having a filter element 140. It would have been obvious to one of ordinary 



Application/Control Number: 09/974,922 Page 6 

Art Unit: 2878 

skill in the art at the time of invention to modify Suzuki by incorporating a 
wavelength selective filter element in order to detect a beam free from undesired 
wavelengths. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Wani (US 5,134,273) discloses a pulse light drive circuit. 
Uesugi (US 5.870,789) discloses a monitoring system used in a semiconductor 
manufacturing process. Suzuki (US 5.627,62/) and Nakamura (US 6,252,650) 
disclose exposure control apparatuses used in a semiconductor manufacturing 
process. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to David C. Meyer whose telephone number is 
703-305-7955. The examiner can normally be reached on M-F 8:30-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner s supervisor. David P. Porta can be reached on 703-308-4852. The fax 
phone numbers for the organization where this application or proceeding is 
assigned are 703-872-9318 for regular communications and 703-872-9319 for 
After Final communications. 

Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the receptionist whose telephone number is 
703-308-0935. , ' 
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